14 

Claims 1, 11-13 and 25-26 have been deleted and rewritten as new claims 31- 
33 and 34-36. New claims 37 and 38 have been added. 

The phrase "GPS signal receiver/processor" used in claims 9, 23 and 27-28 
is introduced on page 8, line 24, of the specification and is used in the art to refer to 
apparatus that receives GPS signals, directly or indirectly, from one or more GPS 
satellites, analyzes and processes these GPS signals, and determines the location of 
the GPS receiver/processor. Tom Logsdon, in The NAVSTAR Global Positioning 
System , Van Nostrand Reinhold, 1992, pp. 17-75, divides a NAVSTAR GPS into 
three segments: space segment (satellites and radio downlinks), user segment 
(ground station antenna, receiver/processor and control display) and master control 
segment (master station). A photocopy of this discussion is enclosed with, and 
incorporated by reference in, this Amendment And Response. The GPS and 
GLONASS navigation and positioning systems are also discussed in some detail in 
the patent application, page 12, line 2 - page 14, line 11. Although the GPS 
receiver/processor might be adequately covered in means-plus-function, the 
Applicant uses the particular phrase "GPS signal antenna and receiver/processor" 
because this phrase is well understood with reference to NAVSTAR global 
positioning systems. 

The term "signal antenna and receiver/processor" used in claims 31 and 34 
refer, among other things, to a GPS or LOR AN signal antenna and 
receiver/processor. Here, the signal antenna receives signals containing 
information from which the location of the antenna (or the attached vehicle) can be 
determined and passes these signals to the signal receiver/processor for such 
determination. These signals may be received from satellites, where a system such 
as GPS is used, or from transmitters located adjacent to the Earth's surface and 
spaced apart from the vehicle, where a system such as LORAN is used. Methods 
used by a signal receiver/processor in determining the location of the signal antenna 
(or the attached vehicle) for GPS or for LORAN are discussed, respectively, in 
Guide to GPS Positioning , referenced in the patent application, in the book by 
Logsdon, op. cit., and in U.S./ Patent No. 3,665,086 (discussing LORAN), issued to 
Magee and referenced in the patent application. This characterization also applies 
to the terms "signal antenna" and/or "signal receiver/processor" used in claims 6-8 
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and 20-22 

Claims 11-12 and 25-26 have been deleted and rewritten as new independent 
claims 32-33 and 35-36, respectively, in order to set forth more explicitly the 
functions and components of the "receiver/processor" used in such claims. 

If the Examiner prefers, the "receiver/processor" referred to in claims 6-10, 
20-24 and 31-36 can be restated in means-plus-function language. However, the 
Applicant believes that the new language used in these claims is sufficiently definite 
to apprise a person of ordinary skill in the art what is intended, in the context used, 
when the terms "signal antenna" and/or "signal receiver/processor" are used in such 
claims. 

The "controller/modem" used in claims 1,6, 13 and 20 is introduced and 
discussed at page 8, line 23, page 9, lines 13-16, and page 10, lines 1-27, and refers 
to a module that: (1) receives notification from a page responder in a vehicle that a 
page request has been received; (2) interrogates the location determination system 
(e.g., GPS, GLONASS, gyroscope or local magnetic field sensors), carried on the 
vehicle, for the present or last known location of the vehicle; (3) receives this 
vehicle location information from the location determination system; and (4) causes 
a cellular telephone or similar communications system, carried on the vehicle, to 
place a call to a selected station and to transmit the vehicle's present or last known 
location to the selected station. Operation of the controller/modem is similar for 
any location determination system used as part of the invention recited in claims 1, 
6, 13 and 20 and new claims 29-31. 

The phrase "vehicle location or paging service" introduced in claim 1, at 
lines 8 and 14-15, as amended, is introduced and discussed on page 7, lines 8-9, page 
8, lines 16-22, page 9, lines 5-12 and 25-30, page 10, lines 1 and 16-24. This phrase 
refers to a central station that may: (1) receive notification that a vehicle is missing 
or has been tampered with and/or moved; (2) initiates a vehicle pager request 
(broadcast by radio wave or similar communication medium) requesting the 
present location of this vehicle; (3) receives a response, transmitted by a cellular 
telephone or similar communication medium, notifying the central station of the 
present location of this vehicle; and (4) provides information on this vehicle to a 
user of the vehicle location service or paging service. 
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The written material relied upon for defining the terms 
"receiver/processor", "controller/modem" and "vehicle location or paging service" 
is contained in the specification, in references cited in the specification, or in the 
cited discussion in the Logsdon book, op. cit. The Applicant relies upon this 
material in the claims that use or rely upon these terms, in order to avoid increasing 
the length of the independent claims beyond their already substantial length. 
However, if the Examiner believes recitation of additional detail is required in the 
claims, the Applicant will amend the claims and add the defining material recited 
above to the claims. 

The Examiner rejects claims 1-26 under 35 U.S.C. 102(b) as anticipated by 
U.S. Patent No. 5,055,851, issued to Sheffer, by U.S. Patent No. 5,003,317, issued 
to Gray et al, and by U.S. Patent No. 4,947,151, issued to Rosenberger. The 
Examiner rejects claim 28 under 35 U.S.C. 102(b) as anticipated by U.S. Patent No. 
5,043,736, issued to Darnell et al. 

The Sheffer patent discloses a vehicle location system in which a vehicle 
generates an alarm signal that is received by a fixed array of cellular transceivers at 
four or more cellular sites. See Figures 3 and 4A of the Sheffer patent. Each 
cellular transceiver has an alarm signal detector and is capable of detecting signal 
strength, which is expected to differ from one cellular site to another for an alarm 
signal transmitted by a vehicle. Each cellular transceiver then transmits an 
information signal to a central station indicating (1) that an alarm signal has been 
received from a vehicle; (2) the identity of the vehicle; and (3) the strength of the 
receive alarm signal. The central station: (1) compares the reported signal 
strengths for the given alarm signal from each cellular transceiver; (2) selects the 
four strongest reported alarms signals; (3) uses inverse square law modelling to 
determine an estimated radius r corresponding to the distance of each of these four 
cellular transceivers from the source of the alarm signal; (4) forms an arcuate 
rectangle, using arcs of four circles with the four estimated radii r; and (5) 
determines that the vehicle is located at the "center" of this arcuate rectangle. No 
estimate is given of the possible range of diameters of this arcuate rectangle. Once 
the vehicle alarm signal system is activated, the vehicle continues to transmit its 
alarm signal and the cellular transceivers continue to transmit their respective 
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alarm signal strengths, in order to allow determination of the approximate location 
of a stationary or moving vehicle. 

The invention disclosed in the Sheffer patent differs from the invention 
recited in independent claims 31-36 (replacing independent claims 1 and 13) of the 
subject patent application in the following features. (1) The Sheffer invention 
requires use of four or more cellular sites or regions (shown in Figure 4A) and 
requires positioning of a cellular transceiver at a fixed position in each of these 
cellular regions. The invention recited in claims 31-36 of the patent application 
does not require or make any use of any fixed (or moving) array of cellular 
transceivers, except for a single cellular or similar communications device 
("cellular telephone") carried on the vehicle itself. 

(2) The Sheffer invention relies upon measurement of transmitted signal 
strength by each cellular transceiver and upon continuous reporting of that signal 
strength to the central station, in order to determine the present location of the 
vehicle. The invention recited in claims 31-36 of the patent application does not 
measure or use transmitted signal strength for determination of vehicle location. 
The vehicle location is determined at the vehicle itself by a GPS, GLONASS, 
gyroscope or local magnetic field strength sensor and is reported to a central station 
by transmission from a single cellular means. The vehicle location is already 
determined when this transmission occurs and need not be (re)determined at the 
central station. Optionally, the unprocessed vehicle location information can be 
transmitted by the single cellular means, and the vehicle location cen be finally 
determined at the central station. However, this requires only transmission by a 
single cellular means located on the vehicle itself, not transmission from four or 
more cellular transceivers at fixed and known locations. 

(3) Each cellular transceiver used in the Sheffer invention must (a) receive an 
alarm signal transmitted by the vehicle, (b) measure the signal strength of this 
alarm signal and (c) transmit a signal indicating that an alarm signal has been 
received and the signal strength of that signal. The cellular telephone recited in 
claims 31-36 of the patent application merely receives a command to transmit and 
transmits the vehicle location information provided for it by the receiver/processor 
(or by the controller/modem); no measurement of signal strength is required by the 
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cellular means or by any other component of the invention. (4) The Sheffer 
invention requires that the vehicle continue to transmit the alarm signal after the 
alarm is activated, at least once every five seconds, according to column 10 of the 
Sheffer patent specification. The invention recited in dependent claims 6, 7, 20 and 
21 of the patent application allows variation of the time interval of vehicle location 
reporting, in order to conserve current or power in the power supply that drives 
the vehicle location reporting system carried on the vehicle. The Sheffer invention 
and the invention recited in claims 31-36 of the patent application work in very 
different manners. Because of these substantial differences, the Applicant submits 
that the disclosures in the Sheffer patent do not anticipate the invention(s) recited in 
claims 31-36 of the patent application. 

The Gray et al patent discloses a stolen vehicle recovery system in which a 
vehicle carries a transceiver for periodically transmitting a coded signal indicating 
(1) the identity of the vehicle and (2) whether the vehicle is stationary or moving. 
The vehicle transceiver periodically receives an authorization signal from an on- 
board authorization device, such as a keyboard, carried on the vehicle itself. If the 
proper authorization signal is not received by the transceiver, the transceiver 
begins transmitting the coded signal. This coded signal is received by a scanning 
receiver located at a remote site. Receipt of this coded signal activates an array of 
two or more direction-finding antennas that scan the local region and determine the 
present location of the vehicle by triangulation. 

The Gray et al patent differs from the invention recited in claims 31-36 of the 
subject patent application in the following features. (1) The Gray et al invention 
requires periodic presentation of an authorization signal by an occupant or user of 
the vehicle. If this authorization signal is not presented at appropriate times to a 
transceiver carried on the vehicle, the transceiver begins transmitting the coded 
signal. The invention recited in claims 31-36 of the patent application does not 
require presentation of any authorization signal. The vehicle location system 
carried on the vehicle responds to receipt of a paging request, transmitted from a 
vehicle location or paging central station located elsewhere, and determines and 
transmits information on the present location of the vehicle to this central station. 
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(2) The central station in the Gray et al invention receives a coded signal 
indicating the identity of the vehicle and the fact that no authorization signal has 
been received but does not receive directly from the vehicle transceiver 
information on the present location of the vehicle. The central station recited in 
claims 31-36 of the patent application receives information on the vehicle identity 
and present location of the vehicle directly from the cellular telephone carried on 
the vehicle. 

(3) The Gray et al invention requires use of two or more direction-finding 
antennas to determine the location of the vehicle, after receipt of the coded signal 
from the vehicle transceiver. Receipt and post-processing of other signals, after 
receipt of the coded signal from the vehicle transceiver, is thus required to 
determine the present location of the vehicle. The invention recited in claims 31-36 
of the patent application uses no direction-finding antennas for the vehicle and does 
not require receipt of any other transmitted signals after receipt of a vehicle 
location information signal from the cellular means carried on the vehicle. (4) The 
Gray et al invention requires that the vehicle continue to transmit the coded signal 
after the vehicle transceiver is activated, thus draining current or power from the 
power supply. The invention recited in dependent claims 6, 7, 20 and 21 of the 
patent application allows variation of the time interval of vehicle location 
reporting, in order to conserve current or power in the power supply that drives 
the vehicle location reporting system carried on the vehicle. The Gray et al 
invention and the invention recited in claims 31-36 of the patent application work in 
very different manners. Because of these substantial differences, the Applicant 
submits that the disclosures in the Gray et al patent do not anticipate the invention(s) 
recited in claims 31-36 of the patent application. 

The Rosenberger patent discloses a motion and tampering alarm system, 
mounted in a pneumatically pressurized tire, that transmits a radio alarm signal 
when the tire is in motion or is being tampered with, absent authorization that is 
provided or withdrawn by receipt of encrypted radio signals. The alarm system 
includes a transceiver mounted inside the tire, a microprocessor 1) to receive and 
process the encrypted signals that enable and disable the alarm system and (2) to 
transmit the alarm signal at appropriate times, and a power supply. The alarm 
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signal may be received by a cellular telephone system or other system for 
localization of the signal, by means that are unspecified in the Rosenberger patent. 
The Rosenberger invention differs from the invention recited in claims 31-36 of the 
subject patent application in the following manners. (1) The Rosenberger invention 
uses encrypted radio signals to activate and deactivate the alarm signal. Absent 
deactivation of the alarm system (for example, by forgetfulness), the alarm signal 
will be transmitted whenever the tire is worked on or used for transportation or 
other legitimate purposes, even by the tire owner. The invention recited in claims 
31-36 uses no encrypted radio messages and is activated and begins reporting 
present vehicle location only when the vehicle receives a vehicle location paging 
request from a vehicle location or paging central station. 

(2) The alarm system in the Rosenberger invention does not itself report its 
location or even the identity of the tire that carries the alarm system. The present 
location of this alarm system must be determined by receipt and analysis of the 
alarm signal by apparatus that is not specified or discussed in the Rosenberger 
patent. In the invention recited in claims 1-26 of the patent application, the signal 
transmitted by the cellular telephone carried on the vehicle (a) identifies the vehicle 
and (b) provides all information required to determine the vehicle's present 
location, with no further signal transmission required. 

(3) The Rosenberger invention requires that the alarm system continue to 
transmit the alarm signal after the alarm system is activated, thus draining current 
or power from the power supply. The invention recited in dependent claims 6, 7, 
20 and 21 of the patent application allows variation of the time interval of vehicle 
location reporting, in order to conserve current or power in the power supply that 
drives the vehicle location reporting system carried on the vehicle. The 
Rosenberger invention and the invention recited in claims 31-36 of the patent 
application work in very different manners. Because of these substantial 
differences, the Applicant submits that the disclosures in the Rosenberger patent do 
not anticipate the invention(s) recited in claims 31-36 of the patent application. 

The Darnell et al patent discloses a user location system, whereby a user 
(person or vehicle) carries a GPS unit that continually determines the user's 
location. User location information is continually transmitted by a cellular 
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telephone to a central station that determines and visually displays the present 
locations of a plurality of users. This invention appears to be intended for use in 
fleet management, where the present locations of a plurality of vehicles are to be 
determined, without regard to whether the vehicle is being moved or tampered with 
in an unauthorized manner. 

Independent claims 27 and 28 focus on use of a GPS type of location system, 
and new dependent claims 29 and 30 each add the feature that at least one of the 
signal antenna, the receiver/processor and the cellular telephone is concealed on the 
vehicle. 

The Darnell et al invention differs from the invention disclosed in claims 27- 
30 of the subject patent application in the following manners. (1) The Darnell et al 
user location system requires that that GPS unit always be activated and that the 
associated cellular unit always be transmitting the present location of the user who 
carries that GPS unit. In the invention recited in claims 27-30 of the patent 
application, a GPS or other location determining unit and a cellular means are 
carried on a vehicle, but the combined location determining unit and cellular means 
are activated only when a receiver carried on the vehicle receives a vehicle location 
or paging request signal from a central station. The electrical current or power 
supplied by a power supply for this combination is thus conserved through 
maintenance of the system in a "sleep mode" most of the time. The system is 
activated only when (a) the vehicle is moved in an unauthorized manner or (b) some 
other specified event occurs, as sensed by an event sensor located on or adjacent to 
the vehicle. (2) The Darnell et al user location system is not hidden, because its 
presence and use are considered to be natural and expected. In the invention recited 
in dependent claims 29-30 of the patent application, the vehicle location reporting 
system carried on the vehicle is hidden or camouflaged, because activation of this 
system is implemented only under circumstances in which the present "user" of the 
vehicle should not be alerted to the presence or use of this system to determine the 
present vehicle location. 

The invention disclosed in the Darnell et al patent and the invention recited in 
claims 27-30 of the patent application are intended to operate in different and 
dissimilar environments and thus do not operate in similar manners. Because of the 
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substantial differences in the environments and in manners of use of these two 
inventions, the Applicant submits that the disclosures in the Darnell et al patent do 
not anticipate the invention(s) recited in claims 27-30 of the patent application. 

In all the claims 2-10, 14-24 and 27-36 of the patent application, a vehicle 
location system carried on the vehicle: (1) is activated by a paging signal or similar 
radiowave request received from a central station, or by an event sensor carried on 
the vehicle; (2) determines the present location of the vehicle from information 
provided by the vehicle location system itself, with no additional information 
required; and (3) transmits this vehicle location information to a designated central 
station (vehicle location service or paging service) to provide such information for 
a requestor. The designated central station need not do any further processing of 
this received information to determine the present vehicle location. In these 
respects, the invention set forth in claims 2-10, 14-24 and 27-36 of the patent 
application differs from each of the patents cited and applied by the Examiner. 

New claims 37-38 are similar to the claims 31-36 but focus on the central 
operative features of the invention. The Applicant believes that, for the reasons 
adduced above, claims 37-38 are also allowable over the references cited and 
applied by the Examiner. 

For the foregoing reasons, the Applicant submits that claims 2-10, 14-24 and 
27-28, as amended, and new claims 29-38 are patentable over, and are not 
anticipated by, the patents cited and applied by the Examiner. The Applicant 
requests that the Examiner pass the patent application, as amended, to issue as a U.S. 
patent. 



Respectfully Submitted, 




John Schipper 

Patent attorney for Applicant 
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Figure 2.1. The Navstar Global Positioning System can be broken into three major pieces or segments: the space segment, which consists 
of 21 Navstar satellites plus 3 active on-orbit spares, the user segment, which consists of tens of thousands of military and civilian receivers, 
and the control segment, which consists of five unmanned monitor stations, a master control station, and a set of ground antennas installed 
at widely separated locations around the globe. 
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Figure 2.3. Each Navstar satellite transmits two spread-spectrum binary pulse trains, copies of which are created in real time by the user-set 
electronics. An automatic feedback control loop in the user set stews its pulse train to bring it into correspondence with the identical pulse 
train being braodcast by the satellite. When correspondence is achieved, the user set can establish the signal travel time plus or minus the 
clock bias error sr. This procedure is repeated for at least three other satellites, to obtain the timing measurements necessary to determine 
the user's three position coordinates Ux, Uy, aruf u z . 
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DESCRIPTION | 

VOR: OMNI REFERENCE PULSE ♦ 
ROTATING "LIGHTHOUSE" 
SIGNAL 

(FULL SYSTEM PROVIDES 
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Figure 3.1 Thousands of pilots and navigators vector airplanes, large and small, from waypoint to waypoint using the signals from 
VOR/DME. The receiver on an airplane determines the proper bearing to a particular transmitter by noting the difference in the arrival 
times between the blinking omnidirectional signal and the rapidly rotating narrow-beam lighthouse signal. The instantaneous slant-range 
to the transmitter is determined separately by two-way active spherical ranging. 
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THE FRENCH ARGOS SYSTEM 




Figure 3.3 The French Argos is a bent-pipe radionavigation system used to track drifting buoys and migrating animals to an accuracy of 
a few thousand feet. A continuous tone (sinusoidal carrier wave) is relayed from each transmitter up to an orbiting satellite. Then it is sent 
back down to a ground-based computer processing facility, where the navigation solution is executed. 
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Figure 4.1 This simple block diagram highlights the major component subassemblies of a typical Navstar receiver. The receiver antenna 
picks up the signals from the satellites, and amplifies them before they are fed into the two tracking loops that lock onto the carrier waves 
and the appropriate binary codes to obtain pseudo-range and the Doppler shift measurements. Once these measurements have been made, 
the microprocessor automatically determines the user's current position coordinates and velocity components, which are displayed by the 
control display unit in a convenient human-oriented format. 
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Table 5.1 Smart CarVHKTgn Choices 



Design 
Parameters 



Accuracy 



Dynamic 
Response 



lamming 
Immunity 



1. No. Of Channels 
And Sequencing 
Rate 

2. L2 Capability 



3. Code Selections 
C/A,P,or 
Codeless 

4. Access to SA 
Signals 

5. Differential 
Compatibly 

6. Pseudo-Satellite 
Compatibility 

7. Pseudo-Satellite 
Immunity 

8. Kalman Filtering 
And Update Rate 

9. Satellite 
Selection 

10. Aiding Inputs 



Mulli Channel Receivers 
More Accurate In Dynamic 
Situations 



Mulit-Channel And Multiplexing 
Receivers More Accurate In 
Dynamic Situations 

L.2 Receivers Provide Dual- 
Frequency Ionospheric Correction 

L2 Receivers More Accurate 
For Surveying 

P-Code Receivers More Accurate 
Codeless Receivers Substantially 
More Accurate 

Access To SA Keys Restores 
Full P-Code Accuracy 

Differential Navigation Provides 
Substantial Accuracy Improvements 

Pseudo-Satellite Navigation Provides 
Substantial Accuracy Improvements 



Sophisticated Kalman Filtering Sophisticated Kalman Filtering 

Improves Nav. Accuracy And Flexibility With Frequent Updating 

Improves Dynamic Response 

Frequent Updating Of Satellite 
Selection Improves Nav. Accuracy 

Real-Time Aiding With Altimeters, 
Atomic Clocks, etc. Improves 
Nav. Accuracy 



Velocity Measurements With 
Inertial Navigation System 
Can Improve Dynamic Response 



Multiplexing Receivers More 
Suceptable To RF Jamming 



P-Code Receivers More 
Immune To Jamming 

Codeless Receivers More 
Suceptable To Jamming 



Design-Immunity To 
Pseudo-Satellites Prevents 
Inadvertent Jamming 



Velocity Aiding With Inertial 
Navigation System Can 
Improve Jamming Immunity 
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DATA FORMATS FOR DIFFERENTIAL NAVIGATION 



FORMAT SIMILAR TO GPS DATA STREAM~| 

• 50 BITS/SEC 

• 16 MESSAGE TYPES 

• TYPE-1 MESSAGES INCLUDE: 

PSEUDO-RANGE CORRECTIONS AND 
PSEUDO-RANGE RATES 

• VARIABLE-LENGTH FORMAT 

(GPS USES FIXED-LENGTH SUBFRAMES) 



| TVPE 1 MESSAGE [ 



TYPE 
HQ. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13-15 
16 



MESSAGE TYPE 

Differential Corrections 
Delia DHferenllal Corrections 
Station Parameter* 
Surveying (Carrier Phase) 
Consultation Health 
Null Frame 
Beacon Almanacs 
Pseudollte Almanacs 
High Rate DHferenllal Corrections 
P-Code Dlllerentlal Corrections (Reserved) 
OA-Code LI, L2 Delta Corrections (Reserved) 
Health Message (ASCII Suing) 
Undallned 

Special Message (ASCII Siring) 
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ANTICIPATED 
ACCURACIES 



• 10 FEET FOR 

STATIONARY APPLICATIONS 
< 16 TO 60 FEET FOR 

DYNAMIC APPLICATIONS 
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Figure 6.2 Special Committee 104's recommended data exchange protocols for differential navigation include 16 different message types. 
Most of the time the station broadcasts message type 1, which features pseudo-range corrections and range-rate corrections. The other 15 
message types— which provide supplementary information such as base station locations and health status messages— are occasionally 
interleaved with message type 1. 
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GPS NAVIGATION TEST AT THE MOTOROLA PARKING LOT 




— HfM3 



■15 



♦ 15 



COMPARISON OF GPS 
DIFFERENTIAL SOLUTIONS 
WITH FALCON 4 RANGE 
SOLUTION 





NORTH DIFFERENCE 




f+- "HP""* 


-=—T— ' 




EAST DIFFERENCE 






















10-FOOT 


VERTICAL DIFFERENCE 

MAX GPS ERROR 



oo 



5 MINUTES 

Figure 6.4 "Mr. Toad's Wild Ride" maneuver, as executed in the Motorola parking lot in Tempe, Arizona, demonstrated that differential 
navigation can produce positioning errors smaller than 10 feet over relatively short baselines. In this test series a differential navigation 
receiver was mounted on an electrically powered golf cart. The cart was then driven along a zig-zagging trajectory that carried it between 
alternate pairs of squat concrete barriers in the company parking lot. Accurate ground-truth measurements for the test were provided by 
the short-range Falcon 4 radionavigation system. 



W (O M 



3 



2f O IT S o 

.ff?|f g:| 



° ?$8 5" 

sr £ i ?• I P 
■S3 Jill 



o 

f o E ?5? it a 

3 rT-3.cnQ.Eirp O <* 



S ffv" tf 5 f " 

?"<0?3 S - 

3 ''S ! S S HTj 
re 



tr 1 ™ 
a- 5 5- 51 g. w, 

1 if £ ™ o ° s B . 

Er K o, 3 » S 5 

re 5" § sr£? a a 

o g. ~ S R ?• w? n 

S-S^n ET 3 * & 

- ■ B (f. 

g- EL 

g < 
8 U<w' 

3 fr &- 

0-.ro 3 
o c u, 

"2 9 

fil t-t fl) 

g 3 



< 5'o 

< 00 < 
O _ ro 
c O a 
C 3 B) 

ft r- 

ro "o 
- - ro 
r> 



"Mil* 

.T 3 S £ 



ro 

a g 

o 



! OQ 

re 



En' 



« 3. 

J'? sr 



9 

ro 
O. 

ET 

■op 8 Ji|" 

« ^ -I f'oQ 
ro fj sl a 5- re 
pi Jo a. — ■n 

s- C 11 » » 3 
fD g; B) u> ro " 

n ,..3 a g. 2. 

1 S- oi 3 R ui 




TO 
I 

3 




f 3-8 s 

3. » «=: ' " 



oo 



r 

a 

5" 

I 

a. 
a 

3 

3' 
oo 

1 



3- m 
c < 
5 ro 
Q. 3 



lis* » 



w d 

s § 

(N n 

a-- 

o 5- 

8" ? 
cr % 

[I 
STS8 

K ro 
n g 
§ ff 

Si 

"> — 

CL O- 

c S 
5- - 

O 5 



3" 

re g- 



g. s 

*r ro 



O 
i 

(A 



8 g-8 

J M * Q, 

ui 3 JS. e- 

ETqg R §5 

ELffi £ 

O ^ O 

Otj CM 



? g 3 5 




T T v; 



I 



o 

3 



I 



119? 

Clot w T3 
T fr ff It 

£» 2 £ cL 

gl (/> jg 



ft-* n 
re p 

O (u 



1^ 
8 B 



g: B 

era 



o 
< 

„ <*> 
re 



3 



5*1 

0 P- 

g. cl 
re n 
•3 O 

1 3 
^ a 



•a 
o 



cr. 
o 



2" «■ 
g o 



S- 

f 

S- 

n 
o 



Cl 

i 
3 

3 
5- 

ID 



2.3-ffi»d I 3 g ? ? 



,. K . ~ .„ 




I s* &. p- n r 

ELbioS- k * 3 93S 

it* ? t3" P ^ It 

rl f rf I 
li I S si i i I 

5 9 6 S- 3* ff cw cl g 



^5 



o P 



si § 



CL 3 p. ST E. 3 
B> ft-*? O 



F-3 
■ o 



III 
eg ft 

wren) 





0\ 



s 

o 

5* 
S 



3 

OQ 

in 



r 



>1>t. ;:rNt'!t'*- i' ! 




8 

B 



3 

f 



s 
5- 

o 
£ 



■§ 



8. 

s 




5-S g* ftv g* > 



all ff a; 

is g 2 * 3 




Hill* 



s 

E. 
cr. 



43 

c 

re 

& 
o 

!• 

f 
"a 

VI 

re 
c 
a 

? 



o 



° 12 Si S-S 1° 3 

j'tw fL 
§plfl'I|p* 

3 



«- cr S 3> 




**^8-f ffS fl 



IS. 

o 2- 

1° 

TO 

^3 

PS 
M 
O 

d 

a 

r-t- 
& 

!? 

n 
» 

I 

TO 

►a 
3 

O 

TO 
O 

> 



5' 9 §." § 

3 WE-d R 




Z 2 



Oo 



03 
00 



PS 




-SATELLITE SIGNAL SPEC 



TIONS 



PSEUDO-SATELUTE PULSE POSITIONS WITHIN 
THE 10 DATA BIT, 200-MSEC PATTERN 



JAMMING AVOIDANCE 
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JAMMING IS AVOIDED BY USING 
TIME-DIVISION MULTIPLEXING 

1023-CHIP GOLD CODES ARE 
USED TO INSURE ORTHOGONAL 
SIGNAL STRUCTURE 

THE TRANSMITTED PSEUDO-SATELLITE 
SIGNAL EPOCHS ARE DEFINED TO BE 
PRECISELY CORRECT IN GPS TIME 
(±100n sec ) 



MINIMAL SPACINGS 



- PSEUDO-SATELLITES USING THE 
SAME CODE = 80 TO 180 MILES 

- PSEUDO-SATELLITES USING 
DIFFERENT CODES = 32 MILES 



Figure 6.6 In order to avoid jamming nearby GPS receivers, Special Committee 104's pseudo-satellite signal specifications call for the use 
of pulse-position modulation. With the recommended scheme, each pseudo-satellite transmitter is active only about 10 percent of the time. 
The pseudo-satellite breaks its 1,023-bit Gold code into eleven 93-chip segments, which are then transmitted during eleven scattered 
90.91-microsecond intervals. To avoid mutual interference, pseudo-satellites using different Gold Codes cannot be closer than 32 miles. 
Those using different Gold Codes must be at least 80 to 180 miles apart. 
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